Camellia japonica suppresses immunoglobulin E-mediated allergic response by the inhibition of Syk kinase activation in mast cells.
Novel approaches are being explored to develop new therapies for various allergic diseases. Complementary and alternative medicines are considered to be promising avenues for the development of such new therapies. To investigate the effect of many Korean plants on the IgE-mediated allergic response in mast cells and in vivo, and its mechanism of action. The anti-allergic activity was tested by evaluating effects on degranulation of mast cells in culture and passive cutaneous anaphylaxis (PCA) in vivo. Its mechanism of action was investigated by immunoblotting analysis, immunoprecipitation, RT-PCR, and other molecular biological approaches in mast cells. We screened approximately 100 natural plant extracts collected in Korea for in vitro anti-allergic activity. The leaf extract of Camellia japonica (LECJ) exhibited the most potent effect on degranulation in antigen-stimulated rodent and human mast cells. LECJ reversibly inhibited degranulation in a dose-dependent manner, with IC(50) values of approximately 50 microg/mL for the mast cells, and it also suppressed the expression and secretion of TNF-alpha and IL-4 in rat basophilic leukaemia-2H3 mast cells. In agreement with its in vitro activity, LECJ significantly inhibited mast cell-mediated PCA in an animal model. LECJ inhibited activating phosphorylation of tyrosine Y371 on Syk kinase, indicating that LECJ inhibits the activity of Src-family kinases in mast cells. In the in vitro kinase assay, LECJ directly inhibited Lyn kinase, the major Src-family kinase in the cells. It also suppressed Akt and MAP kinases, which are critical for the production of various pro-inflammatory cytokines in mast cells. In high-performance liquid chromatography analysis, quercetin-3-beta-D-glucoside and eugenol were identified as the major active components. The present results strongly suggest that the anti-allergic activity of LECJ is mediated through inhibiting degranulation and allergic cytokine secretion by inhibition of Src-family kinase in mast cells and it may be useful for the treatment of mast cell-related immediate and delayed allergic diseases.